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(54) Title: DEVICE FOR UNDERRUN PROTECTION IN VEHICLES 



(57) Abstract 

The invention relates to a device for undemin protection of vehicles (1), comprising a frame (3), an impact element (7) arranged on 
the vehicle (1) in a position which corresponds to the expected impact of a force (F) in the event of a collision, and an energy-absorbing 
element (6) which connects the frame (3) to the impact element (7). The invention is characterized in that said energy-absorbing element 
(6) is shaped with a weakened portion (14, 15), which essentially constitutes a pivoting joint for deforming bending of the element (6) 
during said impact. By means of the invention, an improved undemin protection is obtained which permits controlled energy absorption 
during impact. 
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DEVICE FOR UNDERRUN PROTECTION IN VEHICELS 
TECHNICAL FIELD OF THE INVENTION: 

The present invention relates to a device for underrun 
protection of vehicles, according to the preamble of 
appended claim 1. The invention is mainly intended to be 
applied in heavy cargo vehicles, in particular for 
preventing passenger vehicles from underrunning the cargo 
vehicle in the event of a head-on collision. 

TECHNICAL BACKGROUND OF THE INVENTION: 

Large motor vehicles, for example cargo vehicles, are today 
built with a relatively high ground clearance. One of the 
major reasons for this is the need for using the vehicles 
on uneven surfaces. At the front of the vehicle, the ground 
clearance is normally in the order of size of about 40-50 
cm. 

The fact that a cargo vehicle normally has a relatively 
high ground clearance however poses a serious risk 
regarding traffic safety. This is due to the fact that in 
the case of a head-on collision between a cargo vehicle and 
a passenger car, there is a risk that the front part of the 
passenger car will slide in under the front of the cargo 
vehicle and will thus be pinned down between the road and 
the underside of the front of the cargo vehicle. This can 
cause the front of the cargo vehicle to penetrate into the 
passenger car with a great deal of force, which in turn can 
cause serious injuries to those travelling in the vehicle. 
In unfortunate cases, the cargo vehicle can even continue 
forward and run over the passenger car, which of course can 
cause even more serious injuries. 

Various solutions have been devised in order to solve the 
above-mentioned problems. The cargo vehicle can be designed 
with a lowered front, i.e. a front where the ground 


0 


WO 98/41423 

PCT/SE98/00473 

2 

clearance is so low that there i, 

car to slide in under the carao t ^ * P ass ^ger 

between the cargo vehicle and J * ^ * Pin " ed d °- 

. Vision. Such a ^ -d in the event of . 

mentioned desire for a hilh interacts the above- 

-cilitate driving ^ » order to 

ground clearance is thus m * Wing of the 

cargo vehicles. Possible for many kinds of 

Another solution 4.u 

a reinforced structure for e °' eCtlOD in "» form of 

taiM ^ arranged b 'eal eCeTlu * ^ ' °™ ° f ' 
cargo vehicle. Using such a „ !" ent " the 'ront of the 

P»veot e passenger ^ ^"^T"' " is ^ to 
'"e cargo vehicle. Ad £L' " ">e front of 

-ucfure can be so »<* • reinforce, 

absorbing, „ here „ structur. „ aner *'- 

-ained. Thls £urther absorbs energy when 

in]uries in the — °* = possihr; couisi::! ° f serious 

A particular problem in 

perron P™ons is, S^T"^" 
irrect the energy absorption i„ " difficult to 

Mother problem is due to expected , C °;' tr011abl <> ma °"*r. 
^uropaan Union, „ h ich definfs t t 'f^"™ wit "in the 
"resses which an under™ pUec! " V ° 1UeS te «» 
""hstand without exceeding ,T ^ '"le to 

^formation. According to said , hi9l>eSt de3ree of 

Protection must be able to tt, le91Slatl °"' an underrun 
Pressure „ lthout bei «• to 16 tons of 

accidents, there can holever ™ * ""^ <* 
higher a„pli tude . Ih ~ P^ssures of considerably 

f ° r u » d errun protection which " ^ * devi « 

Pressures than said U^.^^ "*« 
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A previously known underrun protection for cargo vehicles 
is shown in patent document DE-C2-4103782 . This underrun 
protection comprises a shock-absorbing element which is 
arranged under the front bumper of the cargo vehicle. The 
5 shock-absorbing element can be arranged at a certain angle 
relative to the road. In the event of a collision with a 
passenger car, the bumper will be affected with a certain 
force, which will cause a link system to move the shock- 
absorbing element to a position which prevents the 
10 passenger car from sliding in under the cargo vehicle. 

Although this new design in principle provides a good 
protection against underrunning of the passenger car, it 
has a drawback in that it comprises a large amount of 
15 moving parts, which makes it unnecessarily complicated, and 
creates a risk of degraded function. This solution 
additionally offers a small possibility of directing the 
energy absorption in a controlled manner in the event of a 
collision. 

20 

Another known underrun protection for a vehicle is shown in 
patent document DD 259822. This system exhibits two 
essentially S-shaped attenuating elements, which are 
deformable, and which are arranged between a spring 
25 attachment of the vehicle and an underrun protection. In 
the event of a. strain the attenuating elements are 
deformed, and thus absorb force. 

SUMMARY OF THE INVENTION: 

30 The object of the present invention is to provide an 
improved underrun protection for cargo vehicles, which 
provides a reliable function, and which meets the demands 
made on energy absorption. In particular, an object is to 
provide an underrun protection which provides a controlled 

35 energy absorption during stress. The above-mentioned object 
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is achieved by means of a d-i ■ 

• which will become apparent frlT' ^ Characte ^tics of 

pparent from appended claim 1 . 

The invention is intended f or vph ■ , 
' frame Stru -ture and an impact Li! ! ^ COm ^ ise » 

vehicle in a position wh^h I °" 
^rce strain in the event t0 an ~P-ted 

alsc comprises an energv-absorh , ° Usi ° n - The invention 
said frame to the impact elZTl ^ ^ 
said ener gy -absorbin g element be" 6nti ° n 15 baSed - 

Part, „ hich essentially constit ^ ^ ^ 9 Weakene * 
^forming bending of the elem ent ^ 3 j ° int ** 

cement during said strain. 

abso rption lf it is . f f J^" during energy 

Predetermine. threshold ^« force „ hlch exceeds a 

chosen according to curre „ t value can be 

In 3 ^"red eirt.odi.nent, the in 

counteracting element, pref jT , comprises . 

«i3ti» 9 s P t lng attaohrent p *X ; eh » «e ioIm 0£ an 

deformation, the energy-absorb, the e ™ nt « 

contact with the spring attach^ ? WlU C °"* **o 

f— «. absor b e d .%t a t en t io Wherebyei!trCTely1 "- 
^r,er forces than the planned r °" th ° S " ithst »d 
of underrunning occurriT g e91Slati ° n ' """oat the 

Additional advantageous enh^- 

«"«- apparent from the °' 

appended dependent claims. 

« ™ E DRAWINGS : ' 

The invention will in 

closely, Blth referen 6 £ °"owi„g be ei!plained more 
— ent and the appended J^f^ ~ 
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Fig- 1 is a side view which schematically shows how the 

present invention can be arranged in a cargo 
vehicle , 

Fig. 2 is an exploded perspective view which shows the 

main components according to the invention, 

Fig. 3 is a side view which shows the function of the 

invention. 

PREFERRED EMBODIMENTS: 

The invention constitutes an underrun protection which in 
particular, but not exclusively, is intended for cargo 
vehicles with a relatively high ground clearance. Fig. 1 is 
a somewhat simplified side view, which shows a cargo 
vehicle 1 which is provided with an arrangement according 
to the invention. The figure also shows a passenger car 2. 
From the figure, it can be seen that a possible head-on 
collision between a passenger car and a cargo vehicle could 
lead to the passenger car being pinned down between the 
cargo vehicle and the road, which might cause serious 
injuries to those travelling in the passenger car 2. One of 
the main objects of the present invention is to prevent 
such situations from arising. 

The cargo vehicle 1 is, in a conventional manner, provided 
with a frame which in turn comprises two longitudinal frame 
beams, of which only one frame beam 3 can be seen in the 
drawing. The frame beam 3 essentially extends in the 
longitudinal direction of the vehicle 1, up to its front 
part. In a preferred embodiment of the invention, there are 
two chassis consoles 4 fixedly arranged at each frame beam 
3, to be more exact at the front part of each frame beam 3. 
The drawing, however, shows only one of the chassis 
consoles 4. Additionally, there is a bumper 5 arranged 
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horizontally across the front p art of , h 

■ The °™per 5 is supported by the ch ' ^ VeMcle 1 ' 

Y *ne chassis consoles 4. 

According to the invention 

P-vided in the for, of two a^S abS ° rbla9 "» «• 
only one console can be seen in p S ° leS 6 ( ° f whi <* 

to both the frame beam 3 and WMch 3re attached 

connects these elements to each" alT^ C ° nS ° le «' and 

which will be described in more dLTbe, ^ C ° nS ° leS <' 
"Pact element in the f Gtai1 below ' constitute an 

essentially horizontally across th" ^ ? ^ SXtends 
of the vehicle 1. The crossbeam ? ha ngitUdinal 
Alternatively. rectangular) croL *" eSSenti aHy square 
at a height over the road which r^"" "* 

Predetermined ground clearance prer'T" 3 * 

^re is also a spoiler ^"-"l about 35-40 cm. 

-*ge of the bumper 5. The ! '""^ t0 the lo "er 

bumper 5 level with the crossbeam 7. ' eXtendS al ° ng the 

Each of the frame beams 3 ic 

-aided console, which constitut " ^ ~ ted to a 
for a spring 10 . In a manner * S * s P-ng attachment 9 

kn ° Wn ' this ^ring 10 constitutes . " ^ vi ^ 
suspension of the cargo vehicle 1 Th& ° f the Wheei . 

« essentially arranged i n line * e S *> rin * attachment 9 
console 6, i. e . as seen in th J\ ene rgy-absorbing 
the cargo vehicle 1. longitudinal extension of 

f " U1 be Ascribed i„ detail . . 

functions in the foll t811 "«low, the invention 

-Uision between the cargo I ~ J? ™ ~* « • 
2 - the crossbeam 7 win be , ff * ° d the Passenger car 

' hi! f °~* - win propagate to , 8 ^ ^ P ' 
»»ich i„ . oontrolled J ° * "* « the consoies «, 

£ ° rCe "» be At the ste til r d S ° 

me ' the Passenger car 
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2 is prevented from sliding in between the cargo vehicle 1 
and the road. 

Fig. 2 is an exploded perspective view, which in a somewhat 
simplified manner shows the design of the crossbeam 7 and 
the energy-absorbing consoles 6. The drawing only shows one 
of the consoles 6 part of the crossbeam 7. Both of the 
consoles are however arranged in the same manner. Each of 
the consoles 6 is preferably manufactured from boron steel, 
and is arranged by means of a bolted joint in an attachment 
11, close to the end 12 of the crossbeam 7. Furthermore, 
each console comprises an. upper section 13, which 
preferably consists of a rigid attachment portion which is 
intended to be attached to each frame beam 3 (of which only 
one frame beam can be seen from Fig. 2) by means of a 
bolted joint. The high degree of rigidity of the upper 
section 13 is preferably obtained by hardening of this 
part. The attachment to the frame beam 3 is made via the 
above-mentioned chassis console 4, which is shaped with a 
cross section which essentially looks like the letter "h". 
During assembly, the upper part of the console 6 is moved 
into the chassis console 4 as shown by an arrow in Fig. 2. 
The console 6 and the chassis console 4 are arranged at the 
frame beam 3 by means of (not shown) through-going screws, 
which extend both through the consoles 6 and the chassis 
console 4 . 

When exposed to a force F, the crossbeam 7 will be affected 
so that force propagates to each of the consoles 6. If the 
force is sufficiently large, the consoles 6 will be 
deformed and bent backwards. For this purpose, the 
midsection of the console 6 is shaped with a waist 14, 
which comprises a hole 15, which constitutes a weakening at 
which the console 6 can be bent when exposed to a force. 
The lower part of each energy-absorbing console 6 is shaped 
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as an oblique portion 16, whose form is *H ■ 
" the attachments „ of the £ ad ^« to each of 

It should be pointed out that Pig 

spring attachment 9 or the snw !' " 0t Show the 

tne spring 1 0 (see Pig> 1}> 

Fi <3- 3 is a side vi ew of the srr , 

invention, which illustrates ""T^ aCC ° rdin9 to the 
absorbing console 6 is f ixeril * that the energy- 

3 via a bolted screw l 7 " * the ^am 

-sole S. Additionally, said £^ SeCti °» » of the 
chassis console 4 via a fllT+h 6 13 conn ^ted to the 
Cassis console 4 is, in turn " " b0lted 18. The 

3. in the event of . co ' i, C ° nneCted t0 the 
be affected by a force p ' S1 ° n ' fcl } e crossbeam 7 will 

absorbing console e The P^pagates to the energy- 

withstand the stresses wMch Tr^ ' to 
a Predetermined threshold value ,? ^ 3 Pressure »P to 
16 tons straight into th* eXamPle 9 P re ssure of 

Scribed above, considerably :::rir 7K * bSSn 
« certain kinds of accidents T * ^ Can occ ^ 

^Ited joi nt 18 betweefthe "r? 9 * ^ 
— ole 4 is dimensioned so that lt 6 
of stresses which exceed said th k " ^ * Part in ca ^ 
the energy- absorbing — * ^-*>ld value. Furthermore, 

^ event of such i arge XS ' Cloned so that it i„ 

deformed through bending while ah C ° UapSe and ^e 

^ d — ion to JT^^T ener9y ' ^ 
the hole 15 is arranged Place ln * controlled manner, 

Wa -t H of the console « Th * pa " at the 

rotations joint for , Thls weakened p art forms 

^ectedbythis forc.^^ °' ^ — le 6 . when 
baCkWards in the direction of tTj^T^ ' ^ ^ 
11068 and -ference numeral ^ by ^ 
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Since the upper section 13 is hardened and extremely rigid, 
and since the waist 14 has been given softer material 
properties, the consoles 6 will be deformed while absorbing 
energy in a very controlled manner. When affected during a 

. 5 possible collision, the waist 14 will bend somewhat like a 
hinge around the rotational joint which is formed in the 
area around the hole 15, while the lower part of the 
console 6 will be displaced rearwards in the vehicle. This 
controlled process is mainly obtained by manufacturing the 

10 console 6 from boron steel, and by hardening the upper 
section 13. This, among other things, causes a very sharp 
transition between the two parts of the console. 6 which 
have different material properties after hardening. The 
portion of the console 6 which is hardened is shown in Fig. 

15 3 as a shaded part 19 , which extends a section downwards 

seen from the upper edge of the console 6. Since the 
console 6 is manufactured from boron steel, the boundary 
between the hardened part 19 and the non-hardened part of 
the console 6 can be made extremely sharp, in the order of 

20 size of 10 mm. 

The threshold at which the console 6 will start to be 
deformed while absorbing energy can be set by dimensioning 
the console 6, especially as regards the position and size 
25 of the hole 15. When this limit is reached, a bending will 
thus take place, i.e. a deformation in a controlled manner 
while energy is absorbed. 

When the console 6 and the crossbeam 7 have been moved a 
30 certain angle backwards, the rear edge 20 of the console 6' 
will have moved so far back that it will come into contact 
with the spring attachment 9 behind the console 6'. The 
spring attachment 9 consists of a cast element which can 
withstand extremely large forces. In this manner, a 
35 counteracting part is defined, by means of which large 
forces against the crossbeam 7 can be absorbed. Practical 
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experiments have shown that forces of 
■ absorbed with this arrangement. " P ° 5 ° t0nS Can be 

The invention thus functions aDDrn • 
' absorbing »hi nge » without £ 35 « -rgy- 

f ° r thS lo »~ Part of each console e ^ 

The invention is not limited to i-h 

described above and in the h 6Xain P les of embodiments 
within the scope of the append T' ^ ^ be Varied 
invention can in principle also ^ the 

P-tection which is arranged th ! ^ 
vehicle or along its sides ^ rear end Part of the 

energy-absorbing consoles 6 can b ^ ^ of 

can be one, two or more. 

instead of one single hole 15 two 

*ade in the console 6 m an ' ! " ^ h ° leS C£m be 
correspondingly weakened portion erobodime nt, . 

the waist 14 as a portio P n ° r wh ^ h Can ^ ° btained * taping 
that the rest of the console 6 C ° nSiderab ^ thinner 

Instead of usincr 

hardened upper L^^'T^ 9 6 With * 

designed using two (or mo ' re ^ C ° nS ° le 6 *■» also be 

different properties and varvinl H ° eS ° f material with 
are joined to each other in a * °* Whi <* 

r ln a stable manner. 

Instead of an existing 

-n also comprise sa^^^Pl ^ 
counteracting part. In an al " ^ ° f f — -absorbing 
counteracting part can also ternatlve embodiment, such a 

1S ° be co *Pletely omitted. 

In a version of the in,,^' 

Princip le be omitted. In thls h3SSiS Consol « 4 can i„ 
crossbean, 7 can be attached h""' 5 a "« «=he 

h6d dlrec "r to the deforce 
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console 6. However, such a chassis console 4 can 
advantageously be utilized in many kinds of vehicles for 
attachment of, for example, the bumper and cab of the 
vehicle. 
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1. Device for underrun protection «, 

comprising a frame (3 ) an iJ . Vehicles <D, 
- vehicle (1) at^^ ^ ^ " 

expected i mpact of a fQrce " hic h corresponds to the 

-d an energy-absorbing eUelt T^T " * C ° llis *°n, 
framS (3 > to ^e impact element 6) Whic * connects the 
ch ^acter i2ed in fc < >' 

element ( 6 ) is sh d sa -^ energy-absorbing 

-jch essentia ^Z^T^oT^ 

o — i 


l\ °" ViCe ac cor ding to claim 

C h a v _ . ' 


» ^ ci.aim 1, 
characterized • 
< 14 ' 5, is shaped d 4Li« hat ?' Ld W6akened P ° rtion 

defection of the element^ T ""HP"* to a 

of a fore* whi k (6) 0nlv in the even* • 

° rCe whlc h exceeds a predet^n,- , f lmpact 

Predetermined threshold va i ue . 

3 • device according to claim 1 or 2 
characteri 2ed i 

its extension essentially across^ PiV ° tal j ° int has 

of the vehicle (1) " the lon 9itudinal extension 


c h a'?" aCC ° rding t0 Claim 


characterized ' 
ele ment (6) consists 1 n that sa id energy-absorbing 

-rtical extension, and in that ^ " 

») -prises a hole through ^^ST" ^ 

5 Device according to any of the Dr / • 

c h a r a c t e r i 2 e d Previous claims, 

Slement iS -~red\^^ 


6. 


Device according to claim 5, 
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characterized in that said energy-absorbing 
element (6) comprises a portion (13) which is hardened and 
arranged in said frame (3). 

7. Device according to any of the previous claims, 
characterized in that said impact element 
(7) consists of a crossbeam which is arranged at the front 
part of the vehicle (1), with an extension essentially 
across the longitudinal extension of the vehicle (1). 

8. Device according to any of the previous claims, 
characterized in that it comprises a 
counteracting element (9), which said energy-absorbing 
element (6) comes into contact with after a predetermined 
deformation. 

9. Device according to claim 8, 

characterized in that said counteracting 
element (9) consists of an existing spring attachment (9) 
in the vehicle (1). 
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f received by the Intern,*,- AM ^ NDED CLAI MS 

1. Device for underrun 

comprising a frame f 3) fln Pr ° tection *>r vehicles (i, 

«- - icle cl) at ( : , ;r it r c : ei r nt m — -« 

expected i mpa ct of a forc e (F) • ^ —ponds to the 
and an energy-absorbing g ; ^ of a coll ision , 

**« (3, to the i mpact element' ^ 

^orbing element (6) is shape/w Uh ° ene ^ 

< 14 ' ") # c h a r a c t e r ± 2 e H porti °n 
absorbing element (6 ) comprises an * " ^ Said Sner ^" 
<»> which is connected to the' Sect -» 
hardened section in which the 7 ^ ^ 9 ^ — 
arranged, wherein the ^"^J^ el —nt (7) is 
(13) and said lower section Is " ^ -ction 

- -id wealed por^ ",7^ * ^ ***** 
constxtutes a pivoting joint for h , ^ ess entially 
dement (6) during g ^forming .ending of the 


2. Device according to clai m lf 
characterized 


< 14 ' 15) is shaped with dimensio ?" porti °* 
^formation of the element Whi ° h —P-d to a 

«* a force which exceeds a predeterm' " T ^ ° f 

Predetermined threshold value. 

3. Device according to clai m i or 2 
characterized i 

its extension essentially across^ PlV ° tal joi ^ has 

of the vehicle (i) ° SS the Wtudinal extension 


4. 


Device according to claim l , 

element (6) consists ^ 1 " ">« «ld energy-absorbing 
-rtical extension, and in that ° a ! " lth " e "«>tia lly 

«> irises a bole tnroog, said K6a,t6ned P ° rti °" <»" 

yu sai a console. 
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5. Device according to any of the previous claims, 
characterized in that said energy-absorbing 
element (6) is manufactured from boron steel, 

6. Device according to any of the previous claims, 
characterized in that said impact element 
(7) consists of a crossbeam which is arranged at the front 
part of the vehicle (1), with an extension essentially 
across the longitudinal extension of the vehicle (1). 

7. Device according to any of the previous claims, 
characterized in. that it comprises a 
counteracting element (9), which said energy-absorbing 
element (6) comes into contact with after a predetermined 
deformation, 

8. Device according to claim 7, 

characterized in that said counteracting 
element (9) consists of an existing spring attachment ( 9 ) 
in the vehicle ( 1 ) • 
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